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UNDERCAST PADDING 

This invention relates to a novel fomi of padding for use under 
rigid casts used in the repair of for example bone fractures and 
5 methods for their manufacture. 

Paddmg materials for placing beneath an orthopaedic casting 
usudly conrq^rise soft conftrnnabte materials such as natival or 
synth^ic non-woven mat^als, for exampte those sold by Smith & 
1 0 Nephew Medical in the UK under the name SOFFBAN ~. 

However, such materials suffer from the disadvantage that 
they are generally unsuitable for use with water hardenable resin 
orthopaedic casts. Moreover, an advantage of using such reni 

1 5 casts Is ttiat once such casts are set fliey can be tmught Into 
contact with water Mthout any deterioration occurring, thus giving 
the patient much mcra freedom to c£^ on a normal life. Itowever, 
since the underpadding absort>s water arul generally suffers 
damage to its structure when in contact v^th water this limits the 

20 patient's freedom. Moreover the presence cf damp wet undercast 
p^tng increases discomfort levels and the possibility of skin 
irritations and infections. 

Other materials have been tried to provide an undercast 
25 padckng material whicA will not absorb moisture, such as a dosed 
cell fbam padding material in US Patent 4,294»240 where the 
material is slit so that when the material is stretched and wr^sped 
anxind the body, some porosity is provided. US patmt 4,516,572 
provides a dosed cell fbam padding material, where Vhe material is 
30 made porous by a number of perforations. 
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Both the slits and perforations as described above are 
relatively widely spaced apart. However even when the closed cell 
foam padding material is stretched on aii^iication there is a 
relatively targe amount of material in contact with the body surfece. 
5 In ad(fition when the material is wrarY)ed around the body smy 
overtap of the material may result in a reduction of porMity. 

Thus it would be beneficial to provide a conformable, 
extensible padding, wherein large open areas are provided for 
10 improved water loss. Ideally a paddirig is provided ttiat is porous for 
the transmission of water vapour for example from perspiration and 
water added for ^cample during cast application or activities such as 
swimming. 

15 A solution would be to provide urxterpadding in tiie form of a 

net, where prefer^lyttie net is made of layers. Each layer is made 
up of an array of substsffitially paraitet filaments, where the laym 
are an^edwifli respect to each cAher. Anad\^ntag6of suchan 
approach is that only the body fodng layer of filarnents maybein 

20 contact with the body, sund tiie thus ttie relative swfoce area of the 
net in direct contact with the body portion is small. Theuseofsuch 
a net allows the prepanation of a thickw underpadding wifli more 
open spaces and witii less material 

25 in addition it is advantageous if the undercast padding can be 

applied in one st^. i.e. is a sleeve. Thus, it is desirable to provide 
a waterproof undercast padding which is sufRcsentty extensible to fit 
over a limb extremity, sufficiently resilient to provide padding arourKi 
the limb and sufficiently smooth to allow it to slide the surface 

30 ofttielimb. 
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According to the invention we provide an orthopaedic 
uncterpadding material comprising a polymeric foam net layer, 
characterised in that said polymeric foam net comprises a plurality 
of filaments. 

5 

The polymeric foam net itself preferably comprises a first and 
second layer of polymeric filaments wherein the first layer 
corrv)rising an aray of substantially parallel filaments is ar^led mth 
respect to the second layer confV)rising an anay of substantially 

10 parallel filaments. The filaments erf the first aid second layer are 
connected at connecUon points such that one filament nray move 
relative to the connected filament The filaments of the first and 
second layer are connected such that any one first layer filament 
wHI be cmnected to a plurality of second layer filamer«s. Thusin 

15 the rest position the filaments wiN substantially overlay each other 
whereas in the mpanded posifion, a net structure is achieved 

Thefirst and second filament layers may be adiesh/eiy 
corviected or may be connected by "spot wekfinsTa thmnqdlastto 
20 fiiarneritorthecorinecfionrnsy befonnedtythecurfrigof the 
filaments which may cause the filaments to t>ond to one another. 
However, thefiiwients must be connected such that (^filament 
may be able to move, e.g. rcrtate atx)ut the booA, relative to the 
connected filament 

25 

The sae of the net mesh will vary accordirtg to the positioning 
of the connections between the first and second lay^. Huis in an 
embodiment of Vhe present irwention the connection points l>etween 
the filament layers are at least 0.2cm apariL Preferably the 
30 connection points may be sp«ed every 02 to 40cm. 
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Any conventional polymeric material msy be used. Closed cell 
foams are prefen^d, also preferred sro foams which possess 
eiastomeric propertiM. Hydrophtlic or hydrophobic foams, but 
generally hydrophobic foams are preferred. Foams with thenmai 
5 insulation prqwrties are preferred. It is within the scope of this 
invmtion to inducte profiled or reticuisAed foams. The foam may be 
eiastomeric or rK>n-elastomeric aKhou^ it is preferable lor tiie foam 
to have some elastic properties, i.e. to be slightly stretch^te. 
Preferably such foams substantially o^rise polyallQflenes, for 

10 example poiyprc^ene or polyethylene or polymers comrmsing 
mixtures of poiyall^lenes. in a particularly preferred embodiment of 
tiie invmtion tiie~^lymeric foam net is made of a polyalkylero 
compositim comprising a mixture of pdyetiiyiene, polypropylene 
and ^Master Batch*' (comprising 25% metal cartx)nato and 75% low 

15 den^ty poly^hylene), for example, ttiefbllowir^ composition is 
preferred; 

78% low (tensity polyethylene 
8% potyprqiytme 
20 14% ^Master Batch** 

When i^ed as snn orttiopaedic imderpadding material the 
polymeric foam net is to provide padding, and dependirig on tiie 
method of manufocture, for example by extrusion as hereinafter 
25 described, the foam filaments may be substantially cylindrical, arKi 
preferably' have a have a thickness of at least 0.5mm and more 
preferably from 0.5mm to 15.0mm. 

To furflier imrease comfort levels for the patient furttier layere 
30 may be provicted. The further layere msy be limngs on either side, or 
on botti sides of the polymwic foam net The linings may comprise 
pdymeric foam nets, for example with a different mesh sizes. The 
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use of a smaller mesh size would provide the wearer with additional 
protedion irtm the casting resin and dust generated during removal 
of the casts. Other materials include knitted or woven fabrtes, 
stockinettes or a non ^>sort)ent liner. Suitable stockinettes can 
5 comprise hydrophillc or hydrophobic fibres or mixtures comprising 
both such fitras. HydrofrfK>bic fibres such as riylon are inferred. 

In an mnt>odiment of the present invention at least a second 
lining layer is provkted. Preferably the lining layer is an eiastomeric 

10 lining layer, therefore in a most preferred embodnnent an 

elntormric second lifting layer is provided. Thus the two layers 
comii^ise an unc^jpadding corrqx^ Preferably the ^astomeric 
second lining kifer to made of a smooth material whi(di dries out 
qukddy and an ^eampie of such an eiwtom«1c layer is a sl^ 

15 soM by Smith & Nephew Medkal in the UK under the name of 
TENSOGRIP™. 

According to the friveritk}n we provkle a composite orthc^)^ 
undapadding material comprisnig a polymeric foam net layer arxi 
20 an eiastomeric second tiiwig layw. 

The orthopaedk^underpadding material of the inventk>n may 
be constructed in a number of forms, inchiding a sheet, a long strip 
such a t^TKiage and a sleeve. Herein a sleeve is defined as 
25 havir^a tutxi^form. Thus in a imferred embodiment of the 
invention the polymeric foam net is provided as a sleeve. 

In a further embodiment <rf the invention, wherein a ccmvx)site 
imderpadcfing material is provided as a sleeve, a smooth 
30 eiastomeric second lining layer forms the inner layer of the sleeve 
and flie polymeric foam net layer fomis the outer layer of the sleeve. 
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It is a particular advantage of the present invention to provide 
an orthopaedic undercast padding material which is a sleeve. 

The inner layer can be a fabnc such as kratted stockinette or a 
5 vM>ven or non-^ven fabric sleeve which has been rerKl^^ 
elastically extensible as hemnafter explained. 

The elastic component or components in an elastic sleeve of 
the invention can conveniently extend in a circular or hellcat fashicm 
10 around the circumference erf the sleeve^ 

The outer and inner layers can suit^ly be attached by any 
conventional method nridudir^ heat or adhesive bondSi^ w by a 
mechanicai method such as stitching. 

15 

bi use, the outer layer of the orthqraedic underpadding 
m^erial may overtayttie inner layer, Le. without being bonded 
together. However, the inner aKi outer layers of the orttiopaedic 
underpadcSng material of the invention may be adhered to each 
20 other by a layer of adhesive, ftir example a moisture vapour 

permeable adhesive. The adhesive may be a hc4 melt or pressure 
sensitive adhesive. 

The outar and inner layers can be heat borKled by means of a 
25 hot melt adhesive or interposed heat melts^le layer. 

The polymeric foam net may also be provided with a cohesive 
coating. This is particulariy suitable if the potym^c foam net is 
provkied as a sheet or bandage, and allows the net to be easily held 
30 in place before the appltcation of a cast AitemsAively a polymeric 
foam net sleeve may be provided witii a cohesive coating to prevent 
the sleeve from slipping or rucking and tiius increases comfort for 
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the wearer. Prefmbiy the cohesive coating is a latex coating. Most 
preferably, ttie latex coating is provided only on the etastomeric 
layer facing side of the polymeric foam net 

5 The latex is usually coated onto the material at a density of 5 
to 20gm*'2 for each side of the materia, preferably 5 to 15gm*2 ar)d 
eqaedaliy 8 to 1Sgm*2 

The invention may be provided in kit form such that a mecHcal 
10 practitioner may first supply m elastomeric tintr^ layer to a patient 
fbikywed by an qoplication of the polymeric foam net layer erf the 
invention. 

The kit comprises at least two oomporients, wiierein the 1^ 
15 conriponent consists of the polymeric foam net of the 

an elastomeric iiivng layer. A Vhkd cmnponent may comprise a 
hardenable casting material Preferabty the components are 
provkted as sleeves. In a further embodiment tte sleeves are 
fmvkied as a sin^ conriposite steeve wiiere the layers o^ 
20 mcMier. friyetarxytherembocSmerrtsomeora^^ 

for exari^hflie form as sleeves, sheets or tiandages m&^bB 
connected as hereinb^m descrit)ed. 

1>ie undercast padding material provided in the kit may 
25 cc»fnprise a composite padding mat^i or may cornprise a smooth 
elastomeric material and a polymeric foam net as separate 
components. 

In a most preferred errA>odiment the kit comprises a composite 
30 sleeve, comprising at least two components, wherein a first 
compmmt consists of a plurality of filaments in the fonn of a 
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polymeric foam net and a second component of an elastomeric 
lining layer. 

According to the kwention we provide a further kit comprising 
5 an undercast padding material as hereirtf^efore described and an 
orthopaedic casting t^, for exwrpie a resin coating casting tape 
such as a water hardenabte resin coated casting tape. 

According to ttie invention we provide a method of treatment of 
10 a Iracture of a boc^ portion whidi corTV>rises appfying a layer of the 
polymeric foam net according to the invention followed by applying a 
hsvdmable casUng material. 

According to the invention we further pro\dde a mett 
15 treatrnemctf a firaciure of a body portion which a)n^ 

smooth, elastomeric lining layer to the body portion, overiaytng with 
ia layer of the polymeric foam net according to the tnventim 
applying a hardenabie casting materiaL 

20 In a furth^- aspect of the iriventton we provide a method of 
treatment of a firacture of a body portioa whkfi cornprises a^ 
a compc^te sleeve consisfing of a polymeric foam net and an 
elastomeric second Wrmg layer to the body portion, followed by 
applyir^g a harden^le C£^ng material. 

25 

The metNxi is particularly advantagecuis in that where the 
castirtg material is a water hardenabie material, for example a resrn, 
tiie body portion dressed in the uncterpadding and tfie hardenat)le 
casting material may be immersed in water withoiA reducing the 
30 Potency of the padding. Thus we provide a mrthod of treatment 
as hereinbefore descrit)ed wherein the txxiy portion is immersed in 
water. 
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The underpadding material as herein before described may be 
manufactured using ronventional methods known perse. For 
example, polymeric foam filanents may be extruded orrto a rotating 
5 drum and foamed by expansion using an irmt gas. Composite 
orthopaedic umterpadding matmais may be manufactured t>y 
stretching a stockinette over a mandrel and extruding polymeric 
foam filaments mto the stockinette. 

1 0 The invention wiil now be descra)ed, tHit in no way limited by 
reiforence to the accompmyiPig ckawing ^ 
sdiernate cross-^ectonal ^ew of the composite undwpaddi^ 
matwiai; 

Figure 2 is a schema representation of an undwcast 
15 padtKngpolym^ foam net in the rest positton; and 

IRgure 3 is a sdiematic representition of an undercast 
padding polymeric foam net in the expanded positkm. 

With reference to Figure 1 , the composite orthopaedic 
20 uncterpacMtng material comprises a polymery foam net cons^r^ 
of a first layer of polym^ foam filaments (2) and a second laywof 
polymeric foam filamerrts (3) and furtt^ a smooth elastomeric 
seooTKl lining layer (5), 

25 With relerer)ce to Figure 2, the undercast packling material (1) 

ccHnprises a polymeric foam net, consisting of a first layer of 
polymeric foam filaments (2) and a second layer of polymeric foam 
filaments (3) bonded to one anothv at interstices (4). 

30 in Figure 3 the polymeric foam net consisting of polymeric 

fbam filaments <2 and 3) is shown in mpandedform* where the first 
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and second layer of polymeric foam filaments (2 and 3) are bonded 
to one another at irrterstices (4). 

in use the smooth elastomeric second lining )ayw, for example 
5 a stockinette will be placed over a patient's iimb and a polymeric 
foam net layer, for example a fo^ net sleeve, ^11 be placed on the 
outer facing surfoce of the stockinette. A resin coated or resin 
impregnated casting tape may ttien be wrapped around the 
underpaddir>g material and the resin is frien omd to produce a hard 
10 cast 
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CLAIMS 

1 . An orthopaedic underpadding material comprising a 
polymeric foam net layer, characterised in that said potymeric foam 

5 net comprises a plurality of filaments. 

2. An orthopaedic underpadding material as claimed in daim 1 , 
characterised in that said polymeric foam net itself comprises a first 
and second layer of polymeric filaments, wherein 

10 a) the first layer comprise an airay of substantially parallei 

filamerrts is angled vrith n^>ect to the second layer cor^ 
array of sut)stantiaily parallei fitemnents, and 

b) ttie filmertts of tlie first and second layer are c«mectad at 
cmnecUon points such that one filament may move relative to the 

15 corvtected filament 

3. An orthof^edicunderpadcSrigmalerM as darned in claim 
wh^ein saidfilamertts have a thickness of at least 0.5mm. 

20 4. An (Mlhopaedic underpadding material as daimed in daim 2, 
characterised in that the connection points between said filaments 
are at least 0.2cm ^>ari 

5. An orthopaedic md^rpaMmg material as daimed in daim 1, 
25 ch^cterised bn that said polymeric foam net is provided as a 

^eeve. 

6. An orttopaedic mderpadding material according to daim 1 . 
characterised in that at teast a second lining layer is provided. 

30 
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7. An orthopaedic underpadding material according to daim 6, 
characterised in that an elastomeric second lining layer is provided* 

a An orthopaedic underpadding material accorcBng to dalm 1 , 
5 characterised in that said polymeric foam net is provided with a 
cohesive coating. 

9, An orthopaedic underpacMing material as datmed in daim 8, 
characterised in that saki cohesive coatir^g is latex. 

10 

10. An oflhopaedto underpadding material as daimed in claim 8, 
characterised in tt^ said odiesive coa^ is on the etastommc 
layer ftK:ing side of ttm polymeric foam net 

15 11. An orthopaedic underpadcHng rnaterid as danrried in dam 
characterised in thsft said polymmc foam net sukistantiaHy 
corr^Nises pc^ll^tenes. 

12. An orthopaedic underpadding m^rial as darned in daim 
20 11, characterised in that said potyalkyiene comprises a mixture of 

polyethylene, polypropylene and Master Batch. 

1 3. Use of a polymeric to&m net as daimed in daim 1 Jn the 
manufacture of sn orthopaedic undercast packling. 

25 

14. A kit corr^>rising at least two components ch^cterised in 
that a first component cor^sists of a plurality of filaments in the form 
of a polymeric foam net and a second component of an elastomeric 
layer. 

30 

15. A kit according to daim 1 4 chBsractmrned in that said 
compments are provided as sleeves. 
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16. A kit according to claim 14 comprising a third component of a 
hardenable casting material. 

5 17* A kit according to claim 14, characterised in that said 
componmts ate provkfed as a composite. 

ia A kit according to datm 17, characterised In that said 
ccmposrte is provkted as a sleeve. 

10 

19. Aprocessforthemanutectureofanorthopaedk^undercast 
padding as damned in dai m 1 , characterised in that polymeric foam 
filaments are extruded onto a rotsrtbig drum. 

15 20. Aprocessfbrthemsmifactureof anorthc^aedicundw^ 
paddmg as daimed in claim 1, characterised in that p^^ 
fiiammts are mtaided onto an etastomeric Is^ stretched orito a 
rotating drum. 

20 21. A method of treatmem of a fracture of a body portion whkdi 
comprises applying a layer of polymeric foam riet as daimed in 
daim 1 to sakl body portion follovved by applyirig a harderiatte 
castNig material. 

25 22. Amethodof treatmentof afractumof atx)dypc^icNiwhi^ 
comprises apfAyvng an elastomeric second lining layer to the body 
portion and overtaying with a polymeric foam net layer as daimed 
in daim 1 to said body portion followed by applying a hardenable 
casting materisri. 

30 
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